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PREFACE

In the histology of skins, hides and leathers, their histological characteristics are studied under
light microscopes and/or electron microscopes. The study also examines the histological changes of
the skins or hides in the leather manufacture.

After sample preparation, the following parts of the skins or hides can be observed under a
light microscope . epidermis, dermis, the papillary layer and the reticular layer in the dermis. The
form and distribution of the various tissues inside the dermis can be examined.too. The tissues in-
clude hair follicles,sudoriferous glands,sebaceous glands and riuscles. The observable components
also include collagenous fiber and fiber bundles, and elastic fibers. The pattern in which these
fibers are interwoven can be studied with a light microcope. The sections prepared in an ultra mi-
crotome can be examined under a transmission electron microscope so as to study the association
and the splitting-up of the collagenous fibrils, which are the basic unit in any higher order of the
related components , for instance,the elementary fibers, ie. the fibers, and the fiber bundles. The
characteristic periodical cross-striations on the fibrils are also examined under the electron micro-
scope. Another type of electron microscope,the scanning electron microscope has some advantages
over other types of microscopes. The sample preparation is easier than paraffin embedding and the
ultra microtome technique. The great size of the sample, wide range of magnification, great resolv-
ing power and the stereoscopic images have all justified the wide use of scanning electron micro-
scopes in the histological study of skins, hides and leather.

With a rich resource and high quality, Chinese goatskins are well-known in the world. The
state government has put a great emphasis on the development of new technique in goat leather
production. As early as in 1960’ s, Professor Pan Jinsheng began the histological study of the
Huabei goatskins from Hebei Provine. In the Sixth and the Seventh State Five-year Development
Plan , the histological study of goatskins was and is now among the important programs sponsored
by the state government. The Northwest Institute of Light Industry was designated to undertake the
histological part of the following projects; Improvement of Hankow Goat Leather,and Develop-
ment of New Technique for Huabei Goat Leather Manufacture. For nearly ten years, systematic
study has been done on the histological characteristics of the Hankow and the Huabei goatskins and
their changes during the leather manufacturing. Apart from that, general histological study has
been done on the following breeds of goatskins; Ma goatskins from Sichuan Province, Jining
goatskins . Yungui goatskins from Xicang of Sichuan Province. To facilitate the application of the
study results to production and to offer a reference to other related studies. the study results are
now. compiled in the Coliection. A fairly thorough and systematic introduction has been made of
the histological characteristics of Chinese goatskins and leather. fresh skins, semi- manufactured
skins and leather. Over 300 figures, colour or black and white, have been collected and presented in
English as well as in Chinese . Apart from the general histology of the Chinese goatskins , particular
skins from various regions,and the changes of the skins in the manufacture of shoe upper and gar-
ment leather have all been studied and collected. We believe that this Collection can reflect the up-
to -date results of the histological study on Chinese goatskins.

Five contributors from the Northwest Instituet of Light Industry have been engaged in the
preparation of the figures in this Collection. They are Wei Shiling ( Associate Professor), Han
Yuxiang Laboratory Technician) ,Zhang Chuanbo ( Associate Professor ), Liu Zhenhua ( Lecturer)
and Xie Shiping(Lecturer). The first part,Histology of Fresh Goatskins has been compiled by Wei
Shiling and Han Yuxiang. The second part, The Histological Changes of Goatskins in Manufacture
of Upper Goat Leather, has been compiled by Zhong Chuanbo. The third part, The Histological
Changes of Goatskins in Manufacture of Garment Leather , has been compiled by Liu Zhenhua. Xie
Shiping has translated the Collection into English. Professor Pan Jinsheng has read and edited the
Collection.

The authors
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INTRODUCTION

In histological study of goatskins, the prepared specimen are examined under a light micro-
scope,or/and electron microscope. The following is a brief introduction of the specimen prepara-
tion.

1. Specimens for light microscope observation

(1)Fixation ; Fresh skins are fixed by Bouin’ s fluid. semi- manufactured skins, for example,
soaked , limed, bated and pickled skins,are fixed by formaldehyde of a conceneration of 10%;, The
fixation time is about 24 houts.

(2)Sectioning ; Sections with the thickness of 20— 25 um are sectioned from skinpieces in a
DLQ Freezing Microtome For Biological Samples.

(3) Staining; Epidermal cells are stained by Haematoxylin and Eosin method. Collagenous
fibers are stained by trichrome staining method or iron haematoxylin method. For the staining of e-
lastic fibers,orcein or Weigert' s staining method is used. Trichrome and Sudan staining method is
employed for sebaceous glands and cells. .

When skin sections are stained with trichrome , the collagenous fibers are stained in blue, epi-
dermal tissue in orange yellow ,sebaceous glands or cells in bright red. Stained with iron haema-
toxylin ,the collagenous fibers are red. Haematoxylin and eosin together will stain the collagenous
fibers red. Elastic fibers are stained red by orcein,and blue black by Weigert’ s staining method.
The stained sections are sealed by Arabic gum. For other staining methods the sections are sealed
by balsam.

2. Specimens for scanning electron microscope

Fresh or semi-manufactured skinpieces are fixed by buffered glutaraldehyde. The fixed skin-
pieces are then dehydrated gradually in a series of alcohol liquors of increasing strength . The dehy-
drated specimens are transitioned to isoamyl acetate and then dried in a critical point dryer. The
dried specimens are rendered electric conductivity through Au ion sputtering. For dry leather like
chrome-tanned crust leather,retanned crust leather or finished leather, specimens can be sputtered
directly. The prepared specimens are observed under a JEOL-JSM-35CF Scanning Electron Micro-
scope.

3. Specimens for transmission electron microscope

The samples are fixed by 4 Y glutaraldehyde, and then by 1% osmium tetroxide. They are
then gradually dehydrated with a series of alcohol of increasing concentration and embedded with
Epon 812. Ultrathin sections are made in a LKB-Nova Microtome from the embedded speciimens.
Lead salt is used to stain the sections. The sections for the observation of elastic fibers are stained
with tannic acid. Uranyl acetate and phosphotungstic acid are used to stain collagenous fibril speci-
mens, which have been obtained in a grainer. The specimens are finally observed in a JEOL-
100CX Transmission Electron Microscope.
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RESOURCES OF CHINESE GOATSKINS

In China broad land and luxuriant grassland have secured good natural conditions for goat and sheep raising.
Goat raising has a long history in China and almost every region keeps its own goats. According to their raising pur-
poses, goats can be classified into the following four kinds.goats for milk,goats for furs,goats for fine hair or large
hair ,and goats for comprehensive uses. Zhongwei goats, raised in Ningxia Hui Autonomous Region,and Qingshan
goats, raised in Jining of Shandong Provice,are exampies of goats for furs, Tibet goats and White goats produced in
Ningxia are instances of goats for fine and large hairs. Ma goats in Chendu, Wuan goats in Hebei Province and
White goats in South Shaanxi Pnovince are all exampies of goats for comprehensive uses.

The goatskins produced in China include dry skins,skins with dominant fine hair ,and kidskins. Dry goatskins
are important for Chinese leather industry. For the past years,China has seen an annual output of 40 million pieces
of goatskins. This production, together with about the same output from India,accounts for about 60 percent of the
world’ s goatskin production. According to administration customs in goatskin trade, dry goatskins can be divided
into five kinds, that is, Sichuan, Hankow , Huabei (North-China) , Jining and Yungui goatskins. The first two kinds
are weil—known in the world market.

Dry goatskins can be manufactured into upper leather for shoes, garments,bags and cases, gloves,and so on.
Good goatskins are especially suitable for production of quality goat leather ,for example, glazed Aniline leather and
glazed kid leather.



